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PUWOS&To provide a method for producing a spherical phosphor capable of forming a dense and homogeneous 

CoTsmUTfoN: In this method for producing a phosphor expressed by the composition formula Ln203:R or 
Ln202S R (Ln is at least one kind of element selected from a group consisting of La, Gd. Lu and Y; R is at east 
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(54) «3t»0«KStt 



(57) 

Ln 2 0 3 : R&L<(iLn : O, S : R 
(fcfc'U LnttLa, Gd. LufeWYi>^«cSR 

« (fcfiU MBCaWCI f MgO*%*4<itl 
fl) J/ciiCaWO, : P b (Difflfi£jK"C*3 ft*9l*f* 

*»irrs«ci£u ^x^owa** 1 6 o o-cy 

m&** Jl^- tSSOJP < MSP b/cM^" 7 x -c 
teSt. ¥*Jf&&#0. 5-2 0 urn. ffl*<Dta^-cD« 
SiJffigiOlt^l. o-i. 5OfiB0»tt«:-r4. 



(2) 

1 

[*»>RJK1 ] Ln, O, :RtO<»Ln, O, S : 
R <*c/cL. Ln&La, Gd. LufcJtW^i 

KjR«tO»IR3*iS^tt< it . MWO, 

$fc«:cawo« : p b0Mss^rasn^>^*i**ss 

STTSSCIKU ^5X70fftl8* 1 6 0 O'CtUto 

x * ;i/ ¥ - *3r5t<o ip < AHB 0 fcffiffl 77X71? -cash 
L, TJftttff**0. 5 -2 0 Mm. H^Ott^fOftfSi 

aaiotwn. o-i. sotsffioHMtfic-raci* 

[«5RJI2] Ln, Oj :Rfeb<«Ln, O, S ■: 
R (tctcL. LnttLa, Gd. LuUC^^^ 

K«J: | ?aiRS*i*^tt< it l«Wc*> . MWO, 
(fc/cU MaCai>*J:CJ f Mg<DH^< it 11) 20 
tfcttCaWO, : P b<Dffl)5Sr'r^ni>£*MS! 

a-rstcRL. i«jaiga«tH*^5- i o o kw. ^ 

X7^iSlAS20^150 1/», +t'!/r^itt 

«r« a i T & » . 

[»*J8 3 } . 2 m inUTOS^S-f^ 0 . 0 

0 i-5*«5«^-Cir^W*JRl*/c«2SStt©K* 30 

[«*5I4] Ln f Oi : R (tcicL, LnttLa, 
Gd. Luto£VY&hU2>&£t)mtRZft2>'PU< i 
tl«<D7C*. Rte5>*- FRISKS *S^fc< 

1 t i«©7c«) offlflKrRsn^atjt^uaf * 

K«U 7*^XvCDipfej?MS^2 5 0 0 a CW±6 5 0 0 

mm. mm. *«£fcwc*if>©2 

f-"^£Ojto<SI®l/cSiS^7X7E)]t , »iU ¥ 
ftjfia^O. 5- 1 5 /urn. fi^Oli^Q^Si^Ifli 
Oi±73U . 0—1. 5 0iGffiO£*«vCT^C i*1$ai 

[lf^3S5] 2 MinWTOfflata^O. 0 

at*. 

[H»3}US6] Ln, O, S : R Uctch. Ln«L 
a, Gd. Lufc<i:C s Y^6^^SfJ:0ji^en^^^ 
< it 1 RB7»-F*J:0aWhi* 

&< it LaoxX) o»a«-c*sia4at3e**«:iw 50 
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2 

■r*<C|BU 7'7X7O?MS^2 0 0 0 s C«i6 5 

>. »*. «*. ***fc»cn6 

0. TMiaa^o. 5-i5/im, fl«4>tfr?4>s&& 

JSaiOtfctf 1 . 0-1. SOlBHOa&KiCTiCi* 

7 ] fits 0.2^ mttT^iaata^* 0 . 0 

[28*118] MWO 4 itctcb. MIJCafeJ:^Mg 
<D*>%'P?£< i 1 1 ») ^diCaWO, : PbOffllS 

1 6 0 0 a CW± 5 5 0 0 *C«T i ft £ £ 5 ^7 ;P 

jr. mm. 7K3R*fc«ctxe>co2««±©fi^^*ffl 

i>T, ^SM4oJ:a p ]SMliSi^^*'-^^^>*P<^ 
L/c»S^Xv*-C«L3l,. TiSttfi^O. 5-2 0 
am, ja^COli^O&SijSaiCDit^l. 0-1. 5 
(D8BO»KK:f5c 4*Wli tS»*a 1 £/cfc*2 

C 9 ] ego. 2mn WTO fi&fi 0 . 0 

i m** i o ] i?4^f*o(%w^^7 7X7 

i~f &fft*JI 1 £fc«2iStt<D«ii#ffi. 

tsft^s i i ] Ka^x^^-cttaufcaccB o o 

[0 0 0 1] 
[0 00 2] 

[0 0 0 3 ] c o u/c®j6**ffli*r«itfl*ffi«e© 

ft&imip hoytmii i it tt-i&r l t+^icfijss n 



(3) 



8-109375 



[0 0041 *^-HEffiiSe«^J:^ft^ 
(c £ 9 Itt S ft 4. * S XrtBlcSJfcf** VJB*t±lM 

4. co«. mftmmMztitefr^tcmmomftm* io 

Jg ; >* * - > «r f » 4 C <t fm it < C & 4 o 

BTJSWLte*. iSETr 1 2 0 0- 1 5 0 0-CK««S 

[0 0 0 6 ] ^6(c. PRI1MWO, (fc/cU MteC 
a^JMgO^^<Hli) JfcttCaW 
O. : Pb<Dt»T*l<D8t*f*fc.. 400-500nm«C 

r& 4 tc^mmxm^T-mvhh t 1 o nra*s& 

fc. $/c, CaWO< : P bOffllgx-^^ h;W9fcf-0 
\*2 5 4 nm<fc0 t^*OSiKfilWtcrnr*sO. 2 5 

gifted i > a 4*** i * ^la^coj&ts^sist^T^ * c t 

^JBtttWriWBttt^tfllSK**^^. B. c. 
Grabmaier et a 1 . :Phys. Sta 
t. Sol. ( a ) 1 3 0 . K I 8 3 ( 1 9 9 2 ) Vim 
Sft4J:5ttXVJUS/3>*ffll*4#ffi#ft6*rCl.» 

r»6h43l*f*t«tt*«tt4t4i#«CB. 

[0 00 8] 4 lft<0K* £ U -C«fBBBB 6 

2-2 0 1 9 8 9#&tR€Ct$. SiM^X^Kfcl 5 



±3S * * > mini fe C O&3fcf*<0 W>icg*ntl^. 
LfrU cco#ffir?»6ti4af*j*<ctt. 

ar4fc*»L/<«*Jffl»*«t*Ci. Sfcl6#&4* 

raaktt^^Ki/trussiv ifflttO"C4flET4at*tt 
Mtthr4<D**HBr* ofc. 

[0 0 0 9] 3 6tc. ±sfi^>cfc^ftffl^cJBfflgh4<i 
^t0f**©Wtt'S^^i' i ^5. R. C. Rop 
p : J . Electrochem. Soc. . 112 
m. 18 1 M C 1 9 6 550 iCjnSn4J:^iC. Gd, 
0, : Eul**»»©tefiJftlc«T4. 4C4#, R. 
■S. Roth e t a 1 . : J. Res. Nat i o 
nal Bureau of Standards. 6 
4A#, 3 0 91 ( 1 96 0^) KStSftSJ:^ .G 

d, o 3 \zw&v\x&tfh&&i£c $> 0 . iSilSStgr 

*4#**ft*S4*C« 1 2 0 0'Cfel±O«a«CL//c«. 
ft«i"r4ct**!iJ«t?*0, a»©4o«*©«3fcf«£ 
S»rttKa#Hi-e*4. — Araiet a 
1. : J . Alloys and Compound 
s. 1 9 2«. 45M (1 9 9 CC;SSft4J:9 
OC. 7 7^tvA^ttSl/cm B 0 Gd J O J 
«Gd, O, 6 ttfc I K*1tra 

7ta&^*»e»*^ie*tefflifc5cffifflr* 4^S£t£# 
±3et|Sl«iC»iaS5Eta-C&4#»li«:{94/c 

[0010] 

[ «Htfa% l -j: ^ 4 t 4 ra 3 ##eWKti:«aMa* * 

IBiJt-r4fc«>«ca:3ti^i«>0-C*9. tta*^hs < JH* 
[0011] 

CiiH*«ift-r4A:«DO^K£ftlfi] 
Ktift^B. Ln, O, : R4>t<liLn, O t S : R 
(fe/cl, LniiLa, Gd, L u fc J:tf Yft>6tt&tf 

«6J:9a«S*i4*ft<i<>l«©7C*> ■ MVO 
«) $/cUCaWO, : P b Ii4*3tf* 

*«JS-r4KKL. y^xyofi^g^ieoo'cti 

±6 5 0 0 - CWT<t&4J:^tCTiI/=f>. ^ T J^A. ^ 

Sig x * %^^cD5a < $0© L iSS ^* v * ^ * "C 
ffiffiU. ^i53t4a^O. 5-20^m, (S^O^CDS 
SiSScOtfc^l . 0-1. 5OEH<Mfc0MC-t4C 



[0012] L n 

, Oi : R4>L<5*Ln, O, S : R <fc/cU LnS* 
La. Gd. LufcJ:tfY*fctt6»J:9«lR3ti4* 
tt<ifcia«Mc*. Rtt5>*-K«J:9atR3ftS 
0>&< I»Wc*) > MWO* (fe/db, M«Ca 
ifitfMg ©9 I ft) JfeBCaWO,: 

-15 0 1 /5h + * U T J/Xjjfe*** 5-50 ! 

x^&£»5*Hn«Brtaa* 30-100 m m<D& 10 

0. 5-20 /2m, H*©tt-T-©fiaisa4©tt*s 

1. 0-1. 5 0ttHOfftR(-C*rac<!:*1#»<5:rSt 

[0 0 13]**$, Rt*?>*- FK7^*3*T**. C 
©ft**"Cfcfl#«C»*<*tur»ffl«Cjc*ttC e. P r , 
Nd. Sra. Eu, Tb, Dy. Ho, Er, Tm. Y 

0. 2 wmWTQfflWfrMrO. 0 0 1-511%gA 

[0014] £iT. *«(B*S6«cfflHKtt!Bt4. 

7 X vfl-g«cK 9 tb L r*to L*B»tMF-<fc ft 9 , fS^A 
«?? -&X«BBBI**c J: 4 tc b c htft»LT8 

«:«aMjtBo«aat*r, cct. i o^^x^t? 

* + 7 /ixa^'X. 1 3 < ^ X;l/« 

iSttBST) > 1 4ttWBSWIR». 1 5(J3^;k 1 6 
tt:/5X-77U-A. l7ttK£SB. 18l«^n 
X 1 9t*:^X^R£»i*HRB. 2 0«f%4P//^« 

[00161 ae*^^x-7*H«cfci»r»A*«:*# < 

T4X**«*<te8h, Hil»flttlHB3 -85 00 7 40 
^^^nn^J: 9«c, 77Xv©iK»WcflWS&* 

l^ttoC COi|&, H2(D2 L-C/n-r 

K^X^*fi«fl»cT4I*tt. BBttAW" 

cc ft a ft £<om&& $> £ *) ft <s ftf c » fta> /c 

**?8iiBffl-»A^4*'xiftfii«3a*«a«cia^C 4 
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[ooi7] *»wrt*iBi*tt* tatttt^^wdtw 

5ftWS^X^ra^3Sr*.^/t. C<D®&%WsTltm 

-r. — oo^a-psrAaas^^^x^ip^A-ra 

{cHMftft-?*' h ft o o . 001-5 ma^ofiaa^* 
tiso. 5^2oaflto**so**woa*(* 

*»«(Ctt. ®*f*^17J B CCDJ:^ft^rft< 160 

0-2500 •cott.'fe«± 65 0 0 -ess* rcoaao 

7 7 X -7 sc 3 1\ £ C t t L t » . 
[0 0 18] -fyX-fW-MtrnZ tC7ST<fc^fttaS 

aWMTC**). «B*>6<DA#. #*<&*MteJ:0W* 

olilSBSc^T cfc^tc. B2 02ooiftii6 c t J '^© c t | *(4 
^{giMSTx o»6^*(4*a«**<S*)?>ft^. ^ 

ftt^^*kisaK*fi< -rn«^^x^rt©aK*jE*« 

^«cr*/c. CQitT, friUA3tifct&(***3S«flB 
(0j»B8*B*ci6iW'5^ , ^^*K**^* T ' ****** 

(3: A x OliSi^:^ 1 7 7 X v^JCgAt ^. C<Dt 

S^iB^I»^ft»6ccii^»<ott^*»IBr# ^tSS 

ft ^m-mom^i)^ < ft 0 , «36*<tUrSf*L 
C^aHUiOjHatt^^JiES^irL*^. H3*>6* 

<b x h & A ^ n £ ftttOfiME^ffiffl* 1 ^ ^ 

< ft or fcattfi^ijBatt^OttSOMIBttBK^IE 

[0 0 19] co?t3-fex«axm*Wc£ri*«b* 

4. Ln 2 0 3 : ROfflSEa-casn^B^iCttJB*© 
(*^fiAS t\Z>$fr<D¥*i7? XvggiJ 2 5 0 0-6 



(5) 

7 

5 0 (TC#H* 2 5 0 0 V&LT-C&WM&Tc&fc 

t?«»ji*3&^ < Hata^a^ <^ti;^. ran cc 

ULn, 0, S : R rte 2 0 0 0 - 6 0 0 0 C C, Met 
WO, . CaWO, iiiTCaWa : P b I 6 0 
0-5 5 0 0'C^«(t^mciSLTC^ o 

[0020] ±!s#£ u>affi£«ei*0 1019©^ 

XviS«feW?Hfflnia©S.^3 0 - 1 OOraniOil 1 

-2 8MHz©*fla««^AW I 0-2 0 0 k 

W. JflEJa«««^©tH^5-l 0 0kW. 10 

stej^r fca£t>**j^xv**^at«*J2 o- 1 5 0 

hMc. ±g2i*BBR1SjtD2<DTIB©3 0 in m £> <t £ 5C 
«. ««A* 10-30kW. «aUli^Kl5 -15k 
W. '/7X7^gl2 0- 1 0 0 1 *+ x )Tti 

x^M5-4o i/#, mm : &m&&2^2 smhz# 

<Di*CC«. ^IA*8 0-2 0 0 kW, «WH1#4 0 

- 1 OOkW. 7 7X"7^at 10 0-1501/ 

^ + + 7 # xjfcjl 10-501 lftjaieffl2fi» 20 

^X-7*4aB51-HnfH©S©IR3Effi*CCMl/-C«. 3 0 
mm*«(Dii^CC»lJIWtt«a«* 5 »6n^. 1 0 0 
m in t fl it 4 »■ r * tt J^&g i & *} 5!^ M r 

[0 0 2 1 ] ^^Xv^iMW^ L^77X7gg 
£, tf!;U*. Ln, O, :R-CR = £uO^ V^X 30 
SWcSi^aSL^. -*R=Pr*SWiTb© 

[0022] rawt&wcoft^^x^o&Aawa!^^ 

m& 0 . 5-2 0 m mO^CC-a^ 5 0 g /4MH*K: 

[0 0 2 3 ] /Sf4m*ttib"C». Ln, 0 3 : R t 0 
■<ttLn, 0 2 S : R (/cfcU LnttLa. G d , L 
uteJ:WY*>e»tt*»J:0a«3ti*iPft< <tfc ISC 
tc3R. Rtt5>*-F*J:9aKS*i4^fc<4*l« 

[0 0 2 4 ] &§miCto^&* -«?raK6 2-2019 
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«c«*«**Mft-T-t » * c 4 a*? * * . 
[0025] *IM8©»ffiK: 9**Sh**#tt*W- 

S#0. 5 am J:9 fc'bS l>ta££fcte2 0 Mm<fc9 4> 

[oo26] &so . 2 a mttT^aasta^* 

0. 0 0 1 -51I%gt?C U^i UfcOttfet 

a. *7-»««««c4r<oaMaa«p«: % a»K^ 
•aaWMtsti*. **5. «afiaoat*#^o. 2^ 

»ttTC\ ±a*SS«:?S"C4C<fc^J:or. 0. 2 /i m 
«TOa«tt J F-OdW«**±E«H4 ft 4 «t 9 fiCBK-T 



(0) 



ffi^fi^QSSigflicOtLS^. 1. 0-1. 2 
TiiCi^iOtfJl/K C (D J: 9 K « a J*JB f C ifi t » 

*y>tt<«cD, #aasa**£< ft*. Ofctf^T. 09 io 
A tf * 5 - patflBIIMf OSt*B**HlWtt«c 0 L fc 

seas, u^i, *aa*^*<3&^aaagit?*4 

>?«cft4. c<Dtctf>. mfcWX'ft&Ltcft<D5t,&+& 20 
BfiiBccatfbfca^©36*»*J:<SWr#. »S£ 

(0 0 2 8] #*wcfct>-ctt, ant"r*^**«ct6 
w. 7*5 x^© 2 5oo x:w± 6 5 0 0 *ca 30 

ZmizOI® < 0 /cSiM y' 5 X V&m L , 

©ffl8W"4-*F* 0 . 0 0 i - 1 mw%-gt?£ 5 cctssi-r £ 

[0 0 2 9] *fc. Ln, Oi S : R ©aSBKrH S 4l 

2 0 0 0 'C«± 5 5 0 0 t«Ti ft * «fc 40 

*o. ooi-o. 5ss%^c?£5ccs8f£i"£c±# 

[0 0 30] MWO, JfcttCaWO, : PbO 

wiafltsw i6oo "c«± 55oo -ciar £ ft * 9 «c 50 
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■jr. a*. ***fcttcn6©2«na±©a*#^* 

B0fc»B:7*X^+r««U WifftffAiO. 5-2 
0/imO8ttiU *aS0. 2 11 mJaTOBBtt-T-* 
0. 00 1 ^ 5 9 JCHIt* C 4 I 

[0 0 3 1 ] JiKOJ: ^ftttfRtt^<:^StXft«. B 
«jfi«HtH** 5 5-- 1 0 0 kW. 7 7X7^»W2 
0-1501 * + y T//Xi*B**5 — 5 0 1 / 
». 7*7 Xv*48»HR«fl!)rt8* 3 0 - 1 0 0 mm 

oftfrr *3£ ^ ^tess^ ^ x v4»"C saa-r * t £ cc j: 

[0 0 3 2 ] **BCC*jl>Ta, JR*4»*t*0«r£»ia 
iC 8 0 0 - 1 3 0 0 'CvnmSL? h C t (C J: 0 3*3fcf*0 

[0033] s%(c. B^fl^^feWcoii-cHasccBa 

[0 0 3 4] mil Gd 3 O, : R (/c/cl, R«5 

*aa-c*s *i, d>ft < 1 1— »<oisft*^#»»*t?* 

'0. ^tt&^O. 5- 1 5 /imr*t)^fiS4)a8 

iott**i. 0-1. bX'shzmRU+frhte*) . 

3£(*03piS3t4filtt 1 ~ 1 0 //rat^^Ct^UO^l 
c\ ^StiicMT^CO^^ftftfflftffiB^Si^ic 

waftffl»taft^. -rftfc^ waGd 

a O, : EuOtB*. *OW6ft«flHiR3eH-C*4*fi 

«»tcai/TC»a. tHJlGd, O, tPrCOl©^. * 

1 0 n sBIti^MIHcBt^fc*. B»*^si2««c»«»tt 
«B««cab-Cl>*. ^4a B Q Gd 2 O, : Tb«. 

atn>£. 

[0 03 5 ] Ln 2 O, S : R<D&f8&tvm$tt2>%± 
B**^*fblWW6*r«. B««ll»«:*©**»^ 
^Xv«BUr»6ti*»«B*W*B<«ft"r*. W 
itf. Gd.O, S**f*0»^. 

c,Hjm^Sii*:i3 o^iiSift^o */c, y 2 o a s 

lO^WTtft*. c<Dtc£>. «fcrt*»6*fi»«c«iK 



(7) 



11 



tttt < F*J SMC £ -c a & r * £ . c ©# &«» 6 n fc 
an*s**43 6*cH»»ifflJR«p«cb^t: 8 o o - i 2 
oo-c-c^ai^tc-rciccjcoTfSTc <b#r#4. 
* fc , S77 x-?mm* « wo jki**c «st £ fiox act 

[0 0 3 6 ] Ln, 0 3 : RrSSnSS**^. 

U R36X^^ hMi6 2 3nmOf-^*S*-j"6 1 
Ln = GdO«£. |»^7Xvjeffl0fcm*«i« 

ia^ttt, cn££6vC80 0-1 2 0 o*c<du&t- 20 
s&iJt-r & c t «c J: 0 ff * * r iLjs&vm 

»Btt4. Mxtf. Y, O, S : Eu5CfaWSEu/Y 

II L fc»«SI**'C» 1 - 8%ii/2 eiTCCfiT-f 
— |a»tt J t-O»» , t?«Eu/Y««l4 0«5c4 

fc. Ln = Y*fc»GdrTbftffiOa3tf*Oi»^ T 

*stc««3na»e«»<c*tuT4 1 5 nmoa«a 

£ fcftK U , Tb/Ln OJK^-tb * 2 - 6 % 4 T 4*M8 

fcftccgfao^&^^rnrus^c piao**offi 

i*-cy:3. 5%*l£'*c{£T-f a»tftT-©»» 
rttEu/Ytttt»2 0X«:»Ta. COIS*. tttt« 

en* ottiss^js * » * 

1st. JS*4**»OWffiffJ«««:W»"S'*- 50 
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[00381 MWO, £fcte:C aWO, : P bOJiiiXzS; 

MJ5crti4Cia^&. tMaaCWK9!*<«c«. — 
BMS;*^* h;Hi2 5 4 n m^60f tl#/hS< tt*3ffc 
ft. 2 5 4 nmOW^IirBlfiUfctStCfSe^OiajB 

[0 0 3 9] 

[0 04 0] <^Wl ) JSff^l/TY, O, :EuS 
0Cj:*3»j^L/c<!:C6 4. 5/iai^^/c fl COMf4S 

^RfSiOSfcUOmro. 7 ^ X-*ii XXtmttl/ 5 2 
|/min, BHK2 7 1/min, tt';7^{i7;P 
=>> 1 0 1 /in i n . ttT 3 0 I /m i 

n. WBIU»«^U- MEE, =10. 0 kV, 17* 

3 8 00m^c e *fc«»4tt<e»«tt2 Og/m i 

<fc9 8M£Ufr<bC3 4. ■ 8 um-C&^tc. H6n/cM 

0 0-1. 1 0Ol5HCC*-ofc. C0^3fcftOX 
ttB«r^*->ttY I 0, G>fc<D<fclaJ-r*9. ^0*§ 
SttYs O, : Eu*Cdr>5C <b^lk^ft6tlA:. COS 
3fcf*£/jniS«0E 1 OkV t «SfeSffi 1 ^A/cm ! O^ 

CD 9 8«OBt*^fc. 

se«cot»r*ff3 0 kv. tr-A«?A2 0 Omao^ 

ftriSS^a»J^L/c<i:C5 7 9 0 f t -L"C*-ofc. C 

©aw. ^f4^7fe<*^ffl^"Cf5i^^iS^/c(^®m j go 
j5^7 5 0 ft -L&cih^r 5%S^lr*o/c, 
[0 042] (HJ6W2) ^^^BPaftit^fiRttiS 0 

ApyxtMffli^i 1 0 o'cr^-r^c^tcj: 

0. PriSS^O. 1 Wo^La, O, : P r 

noSa40mm, ^7Xv^«7J^*> 6 0 I /in 
in, «JT#*t*7Jl'=f> 1 0 1 /m i n. fftfll^ 
X»r^^>3 0 1 /m i n , MtttfttSE, = 1 0. 
OkV, [ P =1. 8ArabD. ^7X70?^Sg« 
3 6 0 0 tr^o/c. *fcJHf4eU&iifi« 15g/rai 
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J: 0 IMS LtctC h 7 . :Jiimr©-) m+mWM'Zf 

Mfrhft&tcm * omjewa^cDsa t Ha t <omt 

fiMft^-tO. 3Sfi%&A,rWc, c<D^*»<0lW*a 

Ktsosw 1 1 m%k<Dfkft?m& LtctcZs mmft 

A *3 , 5 1 0 n mtt& t 6 7 0 n m-ttifiK t" - * *Wf 10 

r&gffljfcfcH-r-fco/c. 
[0 04 3] »8tifc«*»*Ji^ i "Ctt»tt«:«J: 

«Hf«co^t. «E3 0kV, f-AS£2 0 0 /iA 

ms<Dm&2 soft -Lcctt^r 2 o%j«c»fir&^ 20 
osgi3ii<^oti^ 0 c*ib. 

[0 044 ] <IM6ffl3> ^*$»ttfttt£*R : B!*9 0 

•crjtes-racttcfco. Euaus^5-=e^%Gd s o 

m. 7vX7*7IJ7^^>5 2 1/ni in. »«2 7 
I /m i n. * + , ;r//^«T^=f> 1 0 1 /m i n. 

ffijS*/X«TA'=f>3 01/min. WSttLfcttEp = 
10. OkV. I P =1. 7At*9. ^X7©¥tt 

aa«3 5 o o-cr&o/c. *fc«tt«»a*tt2 o g «c 

/m i nt'^/c, »6ti/c»*(*©Wlta*^U- 

^^s^ * oaxtttHF-osa t «a± <o 

ttttl . 00—1. 1 8<Di5H^*-^/t. »6tifcK3t 

T. tt«?E£tc¥»»*<DGd, O, :EuK*l*K«c 
5 4 nm©«n«ria«8l/'Ct9(*«K*WffiOteiC 
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[0 04 51 ^ »6hfcM3Mfs*-ha**n-x 

[0 0 4 6 ] (JUMH4 ) WW£ Lr3£fr»<BJS**K 
»©¥ftfifl* Xu- >ri &c J: o 9EE Ufc<!:C53. 4 

»?I4»<0««: l oox;rK*i/r*»5lic»s£ 

3fr$£f#/c a X^X^#tt8RttHR1H<Da«4 Omnu 
X^Xv££8RttHRlB©&W:4 0mm, ^7X7^ 
U7Uo*>5 2 1/min. 7 1/min. * + 

>3 0 I /in 1 n. «WH*WE, = 1 0. OKV. .1 
P =1. 7AT*0. ^X^OTftffltB3 5 0 0 e C 
r*ofc. *fc«94fl«&iia[«2 0 g/m i n"C*o 
/c » <b ti fcStt6*o¥*f4a *XU->j£K:J:«3 BUS 

eiCOa^tt^^ftaiHai^tfcttl. 00-1. 1 
0CDfBHJC*-5fc. C0?Si*t*WO. Z/imJ£iT04a» 
•fi^F^O. 2M%^U/:, COSAftOXSiff 

iS:*Uri^c- £<D«#f**/10a«El 0 kV. «iC 
1 /i A/cm' <D»?«*fcttiffifi2 5 4 n mOX 

*«Eft«6 2 3 nm"C*0 . ^^feJSli^ x = 0 . 6 
3. y = 0. 3 5r*^/c. cti60ffl««-f4«ie»0 
£»*tt«e l 1 n m*5<fcC s ^SI0EfiSx = 0. 62, 
y=0. 3 6^5»RftL.ri»fc. 
{ 0 0 4 7 ] ^SC t WenfcajftftfcS^rttBffiK: J: 

mE2 9 k V\ t'- A^SK 1 5 0 0 ju A©*ftrHK4 
iKSLfc^C*. 3 5 0 0 f t -Lr*-5fc, C<DfS 
B. 1 3 OOttM^Uilfcf^Gd 

mS.2 7 0 0 ft -Hett^T 3 O^jKl^OrA^fcc 
[0 04 8] (HS6W5 ) or i^fi<D«aS«c 

BtSY! 0 5 :EuS***ffll J fc. Eu/YM^fit 

B4. 4%r*ofc. c©«»4a*(*©¥*stta«:^u 
r->j£<cj:0j|H£t//£^C%3. 2 ymt^ot CO 
ti«JB««i 7* 7 Xv cfi «c«J& L r jSS Uft» 
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«*»l/T»BU ±M*t»Sl/, 
Lfc a y7X7*t8P>HRHOga40mm. 7'^* 
^7^»7iU=f>5 21/min, USR2 71/mi 
ik 'J7W»7;^>8 1/min, K^2 1 / 
m i n. ?&J9**^ttr^=f>3 0 1 /m i n, SSUA 
«Ep =10. 0 k V. I , = 1 . 9 At^O, 7vX 

ri^c c *fc. £80. iMnfilTOlBBlWO. 1 

>tt«C J: D 8W3E t fc i C 5 3 . 8 umt^o fc. B^FSS 

ttw i . oo-i. i o©j5hjc*o7c. iMKfiHH*^ 

ftttttO. l*r*-*fc. Eu/Y«-Wt«3. 
£>-5fc 0 

[0 04 9] C 10kV, BiftUS 
1 uA/cm' fl^-fH* fcliBS-2 5 4 n m©*»a 

fi«6 1 1 nintM, BWSt#*±H- , C*r>fc. fc 

1 0%. «J«RBfB-C8 0%-C*ofc. 

**»ufc», B-THft*»*L, nm-m±Lxi j> 

1E2 9KV. tr-Z,«jtl 5 0 0/iAO*fr-C»a* 
SBEOfctC*. 5 3 0 0 f t - LV&r>tc 9 COB 

ft*l,fc»B»S<D«I4 7 0 0 ft - L«Ctt^r I 3 

%S&c>iI'C£>ofc. 

[0 0 5 1) fA^yX^$m<DWMtLX 
fc. C©lll»B*»©T*tta*^U-->tt«Cj:0»S 

at! 4 0mm. ^7X-7^ii7^>60 1/nii 
n, *t , J7*XSi7W>10 1/inin l teaitf* 
tt7^>3 0 1/min, MfflflliEp =10.0 

kV , i P =1. 7At?^i y^x-?<D¥fy&mz3 

SOOmo/c, *fcJI*4ttl§i§Ktt2 Og/mi n 

"C*-*fc. »6*ifc»3e»©^ J »tta*^^-" :/ ft <CJ: 

98!KEL/fc£C3 3. 8 y mt^)-9/c 5 S-T-ilBB^X 
0 0-1. 1 OCOffi®5C*>o/c 9 gfc. C^3tt*<DX 
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AiCitSlWfc. CO>a*#*flia«BEl 0 k 
V, liSfglMA/cm 1 ©«*|BSfcW:«ft2 5 4 

5. U ^3fefegffl«x = 0. 3 1 v 

y=0. 5 CQftftttl&t*. 
fS&©&#g.£7nU #§*feSffix=0. 6 4, y = 

[0 0 5 2] *tc, »6tife****«^"Ct»tt«C J: 
10 OiMTnig/cm 1 ©»*BB**fiSl/, T^5^9 
**ttbfc». B«fc««U gf»-«±L-C7^> 

mffi2 9kv v t:-A«iJ£i 5 0 0MAO*ftr»a* 

aBELfc&C*. 5 8 0 f t -L"C*ofc. COtttt, 
ISOOtT^lftftltflfeWaGd, O f :P 
r^3fcl**fflC^-C|5l«iC^SIfb/cHES«^tO»fi5 0 0 
f t -LiCit^Tl 6 9*K^ffi"C*-*fc. 
[0 0 5 3] (IBimJjWF'J^Ata-PWA 
0^*^B*ft£t* 1 00 0X^»«S«lKO"CGd, O 
20 3 :Eu C©»*(DX»a«*»J3eUfci 

5fc*J«B»B:73Xvititcfl»U i6llt»«c4«: 

RK©a»4 0mm. X-?tfAteT JW=f>5 2 1 / 
m i n. BB2 7l/min. +t»J7^W7^> 
10.1/mi n , > 301/min, 

BWtiWJtiEp =10. OkV. Ip =1. 6Ar& 
0, ^5Xv©^iSB*»3 3 0 0 o CT'#>^/Co */c« 

30 u->£KJ:9W£L/fc¥i$ttBtt 1 • 

fc. »6hfc»*(*<0«*apl««WK«rBBCc5%t". B 

iOhfctei. 0 0-1. 1 5<DftKit#>ofc a *fc. C 

[0 0 5 4 ] (H56#J8) *7^-TVffl*fe^Gt*£|H] 
C^^fr^ttrfWUfcY, O, S:Eu^jl*4iO 
-Cffll^c. 7c/cU, E u/YJHT-ttWS. 0%tUtc o 
40 COJBtt«3e*WJftttaW4. l/imr^o/c. CO 
«f2»*W* 1 /4 0#^^S^«13"C2 OftBWfl 

COi*f4^C2SM%CDSIII^flnx, Til/3>#H«©« 

y7Xv^SP31-fflRS(Da(i4 0mm, ^*^X 
7W»7J^>6 0l/min, +tU7^«7Jl' 
3>l01/min. ««UJ*BE, =10. 0 kV, 
j F = 1 . 5 A "C5> 0 , ^^X-7(D^FBnlS«3 0 0 0 
iCC*-*fc. *WW»ttBittB2 0 g/m int*. 
50 fc. »6hteW*(c**-C«*«tB«m/. »SU/c 
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a. ±a*»t»*uratRtt«»*:. coams 

i^ffiKttO. 2*i'intlTQa«tt^0. 5%^ttl 
Tl>/c. C0H.t4WK*ia©*a«:fiL. 3J1«3fcK»* 

9 0 0'Cr-l ^IB«Wtbr*«?B(Cff 

4. SymOSMXttWeft^t^fc. CO 
K-f-W»»^Jt*6*Afcfl * ©atjfcftli-T-OfiS 4 352 

tttt 3 . 7 W r * fc. 1 0 k V , 

0. 5 /x A/cm 1 oflkft-coa^iiuaistcjiaiaifie 

[0 0 5 5 ] Ufc«Wi> **-TVJH#a»*f*Y,- 
O a S:Eu^If4iltffl^/c 8 E u/YJK^tktt 

/imt'^/c, CO«*4Sl*** 1/4 0 

*T2 0#M«#U*ftLfc». »?l*iHL/T^3-;U 20 

l r k a u c (om^ismmm y ut^picm 

AU :Hftb/c 3 ^7Xv(D*Pf«ltJKSW8 4151— C* 
ft. ±B»»*IK*Lr»«tt**»A:. C©K»BR 

rt*. E u / YJH^ifct* 1 . 8tA 0 . fS-^IRA&ic <fc & 
^Ttasi/; 7- t vfflii rattier* o fc. 

[0 05 6] (»9) 77 7^St|^lfc^ 30 
2/imCDGd 2 O, S : P r *M ; 44 ltffll> 
P r/GdJR^tfcttO. 0 6%r^^/c c C<D/Sft 

3aL/T^3-;ua»brl£AC-fc. C©»f4*:iKJI8*£& 

WSiJ4 0mm. 7 7X7^'X{i7;^'>6 0 I /m 
i n, mmb 1/mi n. + * 0 T ii'MZT Jl>*> 1 0 
1/min, MM&tlttE, =10. 0 k V. I , = 

1. 4At'*^ ^^X^(OW^&\tZ 8 0 CTCr* 
o/c 0 *fcM»«*&il«a2 Og/min^o/c » 40 
^n/cWHttfflflMft-^* 1 %^-c^/c cosswtc* 
#Tjifl#ig££PJJOU #gb/d£, ±JI8B»«:»*L''r 
jH»lS^*0. 1 K£trf*«tt**»fc. c©KW«l 
a<P#a*MU pJ««E»*tt3 29<r*^fc. 

(C, C0«»«rHifi«8iW«5C»Jt*H»*. 90 0 
•cr ]«nB«^l/T*ftW«:«S«*»«rW/c. CCDW 
«0HI©-»^O. 1 X0iB«ti-T-**IIWl/T 

&m&+& h & 0 . *j Butst**** s 3 % r- ^> -j /c 0 c 
^atftoxttaiff'&aeeL/tic^. *=^>5E*t«j© 50 
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H»/<5r-><riftLt:C»fc. P r /G dKT-ltttO . 0 
5 % r & "j fe. tt-f «UMB K J: h l6*attHt*4 £ 

•10 0 5 7] (usscti o) ^ v ? xm-ei'mistcw- 

M£fl4. 3 m raOY, O a S : T b ^rJEMt LTflH* 
/c. T b /Y/R^tbtt 6 . 5Hr*-*/c. C<DmWM%: 
WC 1/1 OOJWR^-t-^******, BWI£»0 

^p>rE|iRb/c 8 y^X^*^8mHR(SOf*«4 0 
mm. 7 , 7X7^tt7^3>6 0 1 /m i n. *^2 
1 /m in, ft 'JT*^«TJU=J> 1 0 1 /m i ru 

nm&JmE, =10. okv, i P =1. 4 at* 

*). y'?X-7<D¥*K)i&mZ2 8 0 0*CT'*^/Co £/cJ£ 
ttft^ilJtti 1 5 g/m i n-C£>o/c t#6ft/cf£f4(t 

■c»«tt^*»fc. . coajewccttiBfttt^wo . 0 5 
%g$nri>/c. cotm«»iao#e«:SL/, 

ilsi^ltcK^fflm*, 9 0 0 tr 1 B*|H«jSLt*« 

^£0. 0 2%^O^#J?i!15. 5 u mO^fecD^fi 
?*6*9. 5I«*H«»tt9 l%T*o/c 0 Tb/Y 

^ 4 4 nmn'O K^4 1 5 nm©'<> K«fc0 

o o 5 8 ] ( tt« w 2 ) a«cDia««t* • aaaittc 

9CaWO, ««f* (ttK«2) **»U/c. ^U-> 
Sic J: ^ gi]5E L/cC 0^3fe(*flr>^^a» 4 . 3 m m "C 

^>o/c w ssji-iBifcw^auatsL/fct*. .coajef* 

<7)^3fe^-^^ hib©tr— 1 1 nmCC^)^/c, 
attffi«x = 0. 16 5. y = 0. 12 0T'£>o/c« 
{0 0 5 9] (HISWl 1 ) tt®«2 0CaW0 4 ffi3t 

v^gp^HRjSI<DS«4 Omni. 77X7^X!i7iP 
a>5 5 l/min. K^2 0 1 /m in, +t 'JT^/ 
^5 JT; un> 1 0 I /m i n. i*lP^tt7J^>3 0 
1/min, litti^^Ep =10. 0 k V. I , = 

o/c B */cJH*4fla&a*tt2 5 g/m i nT'*o/c 0 f# 
6 4i fc«*tt©*P*Mfta* ^ L - >S^c J: 0 Sl^ L/ci 
C^S3. » eti/c«*(*©*^5ia« 

0«*l*ti-?O*a43Sai©ttttl • 0 0— l. 0 8 
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[0060] comftmc-j)i>xmm£tc{zm+mm 
tb^r 2 o iimJsiifeftift-MJtcrn-ccifc. c(D/^ 

fegffi';ix = 0. 17 3. y=l. 4 4i«Cofc, 
®7t&£ 2 5 4 n mCO^K^T'agL/r^f*SJ^^ifj>E 

b/cic^. mm 2 osti(6"»Jca L r 7 8 %x&*> 10 
fc. £/c. COm3t*«rftIiSaE 1 0 kV, 

0. 5 /iA/cm 1 OWiBtftfiirtSftSRiil!! 

i-fllOmg/cm 2 ©3tjfeJB*0fiSL-ca«**a'J 
Sb/c<bC6. i:b^J2cr)m*<*^ffl^rB«L^7fe 

[0 0 6 2 ] f§^fifc^(*^fflC^r£tP$ft(C J: 0SMJ 

0 k V . t' — A fgtfS 5 

CCftOT 1 1 S%X^-?tc ( , 
[0 0 6 3 ] (mm 3 ) • J: 

0 C a WO, : PbOfjtf* Ub«W3) ^SSlt 

6 y ni"C& o tc a Sg^fi* /c^^mfivC J: £ C 
1$©^:^^^ h Jl/Qfc'-*ififiiS4 3 5 nmr&o 30 
fc. SKffitix = 0 . 17 2. y = 1 . 169t&o 
fc, gfc* Wsf&Z^f h^Of-^igg(i2 7 0 nmtc 

[0 0 6 4 ] (Jg*SPdl 2) ltKW3 0CaWO, :P 

X-7n£3mmnffi<D&&4 0 mm, 
tt7Jl'=f>5 5 l/mi n, K^2 0 l/niin. 
yyilxtitTK^ 101/min. ?ftS^^lir;^ 
>301/min, MfflWiE, =10. OkV. 1 40 
P =1. 2A-C&*), ^"■7X-7<D¥*SaK»2 5 0 0 : C 
T'&ofc e *fcK*4«te«.»*2 Og/mi nt^o 
fc. Wfth/cM^OWttti*^!^-- ^ 
Lfc£C3. 3. Uflit^^/c, ttW&ffiM 

1. 00-1. 1 KDfiKC^o/c, f#64-ifcS;fcf££ 
ffl#iS«t»L/T±S^««rftr4CiCcj:oT0. 2u 
mWTOflJSti^* 0 . 0 5M%SA,ft:£*#«# 
fc, £fc, CO»}t*©X«H«^*->«. CaWO 

, : P bO4><0T'£>£C t tffefrlbh tltc. 50 
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[0 0 6 5] cO«*f*«COC»T»^«*/cWKiF«Si 
Sic J: a***'** h^SBELfcici, b - -*«fi 
B4 5 8nmt»0. &SI^x=0. 18 0. y = 

mT&O, 2 5 4 n mfr^f *l5JfcT* i 'C*o/c 0 C 
co»*»* 2 5 4 n m©*>WRXJBiabr»««ll*aH 
mutcttz, tbtt«3 0»teWc»l,Tl 0 

0. 5/iA/cm 1 (0«T-ia-CJBBliei/-C»(*»tt«:iH5£ 

->fc a 

[0 0 6 6] CCD^7t(*^rffi^Ttt^{CcfcO, 

cc^f L/T i . 8 (sco*aja*^t#6n/c. 

[0 0 6 7] (tb«W4 ) iim^SSittaR ■ Office J: 

OMgWO, ®*<* <tb««4) t«Jlil/fc. ^U-> 
mc J: 0 MS L fcC cD^Jfe^-^JattStt 4 . 2 a ra"C 

tEX^^ hJK0f-^gI(-i4 98nmt*o/c 0 
IBS2x = 0. 2 2 5. y=0. 4 18^^^ 
[0 0 6 8 ] (HJSWIl 3) tb«W40MgW0 4 «3fe 

T&ctfcio-CM^f* <»W«1 3) *»fc. 77^ 
v^as«-HRH!©a«4 Oram. «X7^»7A 
rf>5 5 1 /m i n , Mm2 O 1 /m i n, 'J7^ 
*tt7il>=f> 10 1/min. »4P//Xtt7Jl/=f>3 0 
l/rain t MtttflttE, =10. OkV. I f = 
1. 3At^)D. 77X7O^Mvi2 7 00'C*C^ 
-?fc fl *fcflR*4««&j*R«2 Og/minr*o/c e 

C^>. 4. 0jumr*o/c. ^/c, «T«»«¥Jt<fc ») 
*«>fcfl ^ CD^Tt^fl'TO^S i J6f£ i Otbti 1.00 
-1. 0 7(D|eHCC£>o/c f#6n/c®3fe»^ffl^a[l5t 
^Ur±?f^?g^'C^C<tiC J:^T0. 2 am WTO 
Hftlfc^fcO. 2SS^/v/ k cm7t(*^t/c 0 */c. C 

omit fcoxmmvr Mgwo 4 <ob<Dx$> 

[006 9] CtD^TfettCCOliTSiyfaS/cW^T-aifl 

55 5 1 2 nm^O . fegfig&£ x = 0 . 2 3 3. y = 
0. 44 1t^o/c a £/c, JSb^X-<^ hJU«2 5 4 n 
m«t0tS«gi^fiiri»fc. C©S***2 54n 

W4©S5t(*tc»i/-c i i 4%r*^/c 0 ^/c c<om 

Jt&Zm&MEtl 0 k V. miiKSSO. 5juA/cm l 

4®S**«c»irfii o 9%r*-7/c cgd£5&c. 

^gCT 1 3 a«*»»lt«W 4 cD1g7fcf*£tb^ 

-<^7 hJl/3WSjft^k:rti*Cifr6*^i»flfiL//clS 
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[0 07 0] *<C. C ©Igjtft £ ffK > "C jfcR j£<C «fc 0 . 
^?HS1 2mg/cm 2 ©»*B*«fiSl/-CBill* s &9J 
5£Lfci C -5. tt^4©«3fc»*ffll>rJBJSLfc£3lf; 

(0 0 7 1 1 »e>tlfc»3tf**ffl<.» - rtdBatcJ: O&ffi 

0 k V. t'-ASife5 OOd A0&#r»g£a'ljECfc 
[0 07 2] 

[ISIffiCDiflMlifciftWJ 

[s 1 ] *^(D^a i &iSis-r^rcfe{cffli»6^fcK^*2o 



1 ] 
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[02] u-AOjgg^Hi^-fliL^ia. 

[S3] gi^^x-vsgitt^iajoffiS^^Tia^s. 

[0 8] #»iJH©*teW 1 1 (DajtMtOtt^flHfttmr 
1 0- "T^Xvtfx. 1 1 -tMttttt*. 12-tt'] 

7«'x»:>^. 1 3-#H*m*aa. 14 

SHS. 15-3^Jl/, 16-^X77U-A. 17- 

2 0 -ifta*'xjs. 
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[03 ] 
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